. Cross-sectional SEM images of (a) 0 kgf press, (b) 300 kgf press, (c) 600 kgf press, (d) 900 kgf press and (e) 1200 kgf press. (f) Estimated porosity of the composite electrodes as a function of various pressures.
Porosity of composite electrodes is varied by changing pressures of a roll press. The cross-sectional SEM images of LiFePO 4 composite electrodes pressed at various pressures are shown in Figs. S1(a) -(e). The active material, the carbon, the binder and pore are distributed. Apparently the porosity decreases with increasing pressures. In addition, the pore size is smaller and adhesion is better with increasing pressure. Pore S3 size of the electrode with a pressure of 1200 kgf is very small and narrow, with improved adhesion. The porosity,  is calculated by using the following equation:
where V total is actual electrode volume (which is electrode area x thickness), V dence is the ideal volume of fully dense electrode. As shown in Fig. S1 (f) the estimated porosity decreases with increasing pressure. The LiFePO 4 electrodes were discharged under 25°C at 10 C rate until the nominal composition of Li x FePO 4 approached x = 0.45. As soon as the electrodes were discharged, they were removed from the cells, rinsed in dimethyl carbonate (DMC) and dried. The electrodes were mounted by epoxy resin and the cross-section was prepared using JEOL SM-09010 cross section polisher (CP) (Fig. S2(a) ). For X-ray absorption measurement in a transmission mode, sample thickness with X-ray penetration path was set as 70 m as shown in Fig. S2(b) . = l / (S×R) (S2), where l and S mean the length of electrode and the cross sectional area of electrode, respectively.
